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COMPLETE SPECIFICATION 
DRAWINGS ATTACHED 
Improvements in or relating to Pour Point Instraments 



We, Standard Oil Company, a Corpora- 
tion organised and existing under the Laws 
of the State of Indiana, United States of 
America, of 910 South Michigan Avenue. 
5 Chicago 80, State of Illinois, United States 
of America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to -be performed, to be particularly 
10 described in and by the following state- 
ment : — 

This invention relates to an apparatus for 
determining the pour point of a liquid 
sample and particularly the pour point of 

15 petroleum products. 

In the production of various peirolemn 
products one of the most critical production 
specifications is that of pour point. Pour 
point is defined as beiag .the lowest tempera- 

20 ture at which an oil will just pour, or flow, 
imder its own weight under specified condi- 
tions. The test is most generally carried out 
m the laboratory according to ASTM 
'Standard Method of Test for Cloud and 

25 Pour Points," D 97-57, by placing a small 
quantity of oil into a standard bottle which 
is then placed in a succession of freezing 
mixtures. A thermometer is fixed in the oil, 
and as the temperature falls, the botile is 

30 removed from the coohug bath at every 5'*F. 
fall in temperature and tiked to determine 
whether the oil v/ill flow. The lowest tem- 
jjerature at which the oil still remains 
liquid is known as (the pour point. This test 

35 is very time ccmsmning, requires the con- 
stant attention of an operator and is sub- 
ject to errors by the operator. The produc- 
tion^ of many petroleum products such as 
lubricants and fmiiace oils is frequently 

40 limited by pour point specifications. In 
such a case a rapid means of measuring the 
pour point will enable the specification 
limit to be more nearly approached, and 
fPrice 4s. 6d.] 



45 



5a 



will aid in maximizing the efficiency of the 
productiion operation. 

According to the inv«ition there is pro- 
vided apparaitus for determining the pour 
pomt of a liquid sample, which apparatus 
comprises a container for said sample, 
means for cooling said sample to its pour 
pomt, means for rocking said container dur- 
mg the cooling of said sample so that the 
surface of said liquid sample remains in a 
subst^tiaHy horizontal plane but so that 
said surface tilts from the horizontal when 55 
me temperature of said sample is at or 
below its pour point, means for detecting 
movement of the surface of the sample from 
a substontially horizontal plane,- and means 
tor mdicatmg the temperature of said sample 60 
when the surface of said sample moves from 
^ substantially horizontal plane. Prefer- 
ably the means for detecting movement of 
tlie surface of the sample from a substantia 
aixy horizontal plane comprises a source of 65 
a beam of electromagnetic radiation and a 
sensitive receiver positioned so as to receive 
the beam after reflection from the substantia 
2liy horizontal surface of the sample. 

The electromagnetic radiation may con- TCP 
veniently be light. There may also be pro- 
vided a defroster to warm the cooling means 
wiuch enables experiments to be carried out 
m more rapid succession. 

The invention also includes a method of 75 
dctenniiimg the pour point of a liquid sample 
which method comprises cooling the sample 
and concurrently rocking it in such a way 
that the surface of the liquid sample remains 
m a substantially horizontal plane, and 8(P 
th^ detecting the movement of the sample 
surface from a substantially horizontal plane 
and measuring tHe temperature of the sample 
at that moment. The movement of the 
sample surface from a substantially horizon- 85 
tal plane may be arranged to cause a corres- 
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ponding movement d the r^ection .of a mirrors may be used to pick up the light as 
beam of- eiectromagnetic radiation issuing hereinbefore described, however, it is within ' 
from a stationary source and r^ected from the scope of the invention to utilise any 
the sample surf ace,, which movement of the source of radiation or Vi^ve sanations cap- 
5 beam is detected by a sensitive receiver. The abie of being. xefiected froim the surface of ths 70 

amplitude and frequency of rocking should - sample, 11. together with any appropriate 
|)referably be. sudi that no substantial agifca- receiver for the.r^ected rays. The angle of 
tion of the suiface takes place. incidence of the rays striking the surface of 

Following is a deisCTiptidn by way of ex-- llie sample is not critical, but is selected to 
10 ampte of an embodiment of apparatiis in conform to the phyacal space limitations of 75 

accordance with the invention, reference . the cooling bath used. While the sample is 
being made to the accompanying, drawings in . liqtud its surface remains substantially hori- 
which: — zpntal and the reflected light is continuously 

Figure 1 is a schematic representation of received by the photocell 1 8. However, when 
15 one form of tiie pour point apparatus suit- the pour point is reached the solidification .80 
able for either labpmtdry. or production causes the suir£ace of the sample to tilt from 
plant use, and " the horizontal mxh the rocldng motion, and 

Figure 2 is an elevation of. a preferred the reflected light is diverted away from the 
embodiment of the invention, particularly, photocell 18. ^Relays 19 are connected with 
20 adapted for completely automatic operation the photocell 18, the rocking motor 13 and a 85 
in production plant iise. , recorder 20. The photocell current may be 

Referring to the drawings, in Figure 1, a amplified if necessary' to actuate the rela^rs. 
cooling bath 10 is used as a means for iool- When the reflected; light fails to readi photo- 
ing a sample 11 of the product to be tcisted. cell 18,. relays 19 are actuated and the test 

25 Preferably the cooling , bath 10 is: a conven- . is'ponduded: the lowest temperature recorded 90 
tional freezer cabinet, capable of Jowering by recorder; 20 is the poiir poinL . . 
the temperature to at least die pour point In order to facilitaite the introduction of 

of a sample to be Cest^ nonnally in the sample 11 into thet container • 12 a sample 

range of 20 to ^ SO'F.i however, the range . transport motor 21 and transport arm 22 may 

30 may vary depending upon the characteristics be used to transport the container 12 from 95 

of the sample. An oil or other product to* the' fiUing position 23 to its position on the 
be tested is introduced into a sample con- - rocking .arm 15 when the test is begun, 

tainer 12 which is placed in position so that Access to the fililng position may be had by 
it may be rocked by the action of the rocking ^^^^ bath 10. This 

35 motor 13, cam 14 and rocking arm 15. The sample transport motor 21 maybe connected 100 

motor 13 is of fractional horsepower and the with the relays 19 so that, the container is 

speed is reduced by means of - a gear train transported to the filling position 23 at the 

so that the sample Qontainer 12 is rocked cdriclliaori of the test," 

about once <i minute. "A -gentle to and fro In Figure 2, wherein is shown an elevation ' 
40 motion is preferred, however, other motions., of a preferred type of pour point apparatus, 105 

may be used, such as a revolving movement ja cooling bath 26 utilises a secondary'' re- , 

or similar. The frequency of rocking may frigerant, preferably methylene chloride, 
vary, but should be such thait agitation of the . which is cooled in conventional refrigeration 

sample surface does -not result. The cam 14 cquipmeriit outside the bath ^6, and flows 

45 and rocking arm 15 are so selected that the between the double waUs of the bath 26. HQ 

amplitude of the rocidhg motion is prefer- The badi 26 may be provided with a heater 

ably about 8"* from- the : hori25ontaL The 27, preferably, of electric resistance type, so 

- ampUtude may also Vkry. aiid should be such that the cabinet may be d^efrosted when 

as to allow a;: substantial, deviation from the neceissary. A fan 28 is used to circulate, the 

50 horizontal but hot so ^eat as to allow spill- air " within the cabinet to obtain "uniform 115 

a«e of the sample, temperatures during cooling and to speed 

As the sample is cooled to the pour point the defrosting operation. A. drain 29 is pro- • 

"a temperature sensing device 16, either im-- vided to remove water from, the cabinet - 

merseJ in the sample or preferably, placed during the defrosting, 7 • 
55 in a thermoweli in the container 12 senses The sample 31 may be introduced into 120 

the temperature of the sample: The pre- the container 32 manually by entry throng 

fen-ed temperature sehsii^ device is a thermo- door 34- and the container placed in . posi- 

couple which is poniiected to-a:recorder:20. tion on the rocldng arm 33. Alternately- 

which records the. sample temperature during, in a .completely automatic ver^on of the ' 
60 the fest. A sbiurce of light IT is directed oh . "pour point apparatus the sample may be 125 
to ithe suifacei of the sample, and the light / introduced by means of line 36. ITie sample 

reflected from the surface ; is received by a ebntainer 32 is attached to a rocking arm 

light sensitive surface 18," preferably a. photo- 33 and rocked by a rocking motor 37 and 

electric cell. The reflected light mys may be - cam 38 "as in the apparatus of Figure 1. A 

65 received direcdy'by the .photbcell 18. ,6r Kght source '39, ^gned coaxially with a 130 
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photocell 41, is positioned in a plane sub- 
stantially normal to the horizontal surface 
of the sample. The light rays pass through 
a clear plastic window 42, stnke the sm*- 
5 face of the sample 31 and are reflected back 
into photocell 41. Lens 43 serves to con- 
centrate the emitted light and lens 43a 
serves to focus it after reflection from the 
sample surface, on the photocell 41. As in 

,10 the apparatus of Figure 1, when the sample 
31 is cooled to its pour point the surface 
tilts from the horizontal and the reflected 
' light is diverted away from the photocell 
41. This actuates relay 44, shutting off 

^5 recorder 46 which has recorded the sample 
temperature sensed by thermocouple 47. 

This apparatus is well adapted for auto- 
matically taking samples of die product to 
be tested directly from the production xmit 

20 and testing such samples at preselected 
intervals of time. A timer 48 is used to 
regulate the functioning of all the com- 
ponent parts of the apparatus by individual 
connections or by a connection with a com- 

25 mon power source. Any of the functional 
components of the appalratus may be re- 
duced to automatic operation by the appro- 
piiiate connections to the tiiner 48. For 
example, the timer 48 and driver 49 actu- 

30 ate valve 51 to allow a sample of the pro- 
duct from the production unit to pass by 
lines 52 and 36 into container 3-2. The 
timer 48 may also be connected to the 
recorder 46 and rocking motor 37 to start 

35 and stop the test automatically in conjunc- 
tion with the introduction of the sample. 
The test is conducted as described before, 
and. upon being concluded, tiie cabinet may 
be heated by heater 27 to defrost the 

40 cabinet and to render the chilled sample 
fluid. The container 32 is drained by line 
53 when valve 54 is actuated by means of 
the timer 48 and driver 55. The valve 56 
is actuated by driver 57 connected with 

45 timer 48 to permit a flushing oil to enter 
the contamei 32 through Mms 58 and 36 
so as to cleanse it in preparation for 
receiving anoth^ sample to be te^ed. 
Valves 54 aiKi 56 are then closed, the heater 

50 27 is shut off and the apparatus is then 
ready to take another samp& at the appro- 
priate time. 

A comparison was made with the 
Standard A^IM oneUiod by' conducting 

55 several runs on a number oi oils, using the 
5t2tndard ASTM method and the instant 
apparatus. The results are ishowh in the 
following table : — 

-60 FOUR POINT CF,) 

ASTM Instant Apparatus 
Oil A —10 —11.7 

Oil B —15 —15.7 

Oil C —20 . —17.5 

^5 The above data indicate that the pour 



points obtained by the instant apparatus 
are well within ± 5°F, accuracy range 
obttainabie by the istandard ASTM method. 

Tlie apparatus described with reference 
fo Figure 2 determines the pour point of a 70 
liquid sample in a simple accurate manner, 
reduces the time required for a, pour point 
test and does not require the constant atten- 
tion of the operator. The apparatus is suit- 
able for plant use and the time required by 75 
the production operator to obtain the test . 
results is minimised. -This iicreases "the-"^ 
operational efficiency of a plant which "pro- 
duces products which must meet critical 
pour point specifications. 80 

WHAT WE (XAIM IS :— 

1. Apparatus for determining the pour 
point of a liquid sample, which apparatus 
comprises a container for said sample, 
means for cooling said sample to its 85 
pour point, means for rockmg said 
container during the cooling of said sample 

so that the surface of said liquid sample 
remains in a substantially horizontal plane 
but so that said surface tilts from the hori- 90' 
zontal wheii the temperatme of said sample 
is at or below its pour point, means for 
detecting movement of the surface of the 
sample from a substantially horizontal 
plane, and means for indicating the tern- 95 
perature of said sample when the surface of 
said sample moves from a substantially 
horizontal plane. 

2. Apparatus as claimed in claim 1 
wherein the means for detecting movement 100 
of the surface of the sample from a sub- 
stantially "horizontal plane comprises a 
source of a beam of electromagnetic radia- 
tion and a sensitive receiver positioned so 

as to receive the beam after reflection 105 
from the substantially horizontal surface of 
the sample. 

3. Apparatus as claimed in claim 1 or 
claim 2 wherein the electromagnetic radia- 
tion is light. 110 

4. Apparatus as claimed in any one of 
the preceding claims wherein there is also 
provided a defroster to warm the cooling 
means. 

5. Apparatus substantially as herein- nS 
before described with reference to, or as 
illustrated in. Figures 1 or 2 of the accom- 
panying drawings. 

6. A method of determining the pour 
point of a liquid sample which method com- J20 
prises * concurrently cooling the sample and 
rocldng it in sudi a way that the surface of 

the liquid sample remains in a substantially 
horizontal plane, and then detecting the 
movement of the sample siu:face from a sub- ^25 
stantially horizontal plane and measuring 
the temperature of the sample at that 
moment. 

7. A method as claimed in claim 6 
wherein the movement of the sample sur- 130 
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face from a ^ubstantiaUy horizontal plane 
is arranged to cause a corresponding move- 
ment of the reflection of a beam of electro- 
magnetic radiation issuing from a stationary 
source and reflected from the sample sur- 
face, which movement of the beam is 
detected by a sensitive receiver. 

8. A method as claimed in claim 6 or 
claim 7 Wherein die amplitude and fre- 



quency of rocking are such that no substan- 
tial agitation of the surface takes place. 

9. A method as claimed in claim 6 using 
the apparatus claimed in any one of claims 
1 to 5. 

BOULT, WADE & TBNNANT, 
111 ^ 112 Hatton Garden. London, E.C.I., 
Chartered Patent Agents, 
Agents for the Applicants. 
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BeTOck-upon-Tweed: Printed for Her Majesty's Stationery Office by The Tweeddale Press Ltd.— 1964^ 
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be obtained. 



t 



COMPLETE SPECIFICATION 

This drawing is a reproduction of 
the Original on a reduced scale. 
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